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FRPSDFWLRQ RI VQRZ RYHU WLPH WKDW VORZO\ PRYHV RYHU




ORQJWHUP FRQFHUQV ,Q KLV PRVW UHFHQW ERRN Glacier, 
3HWHU * .QLJKW SDLQWV DQ H[WUDRUGLQDU\ ZHOOURXQGHG
SLFWXUH RI WKH ZRUOG¶V JODFLHUV .QLJKW LV D JHRJUDSKHU
ZKRVH ZRUN PHUJHV WKH GLVFLSOLQHV RI JODFLRORJ\ DQG
JHRPRUSKRORJ\ 6LQFH  KH KDV HPEDUNHG RQ ¿HOG




,I \RX KDYH VWXGLHG JODFLHUV LQ DQ\ FDSDFLW\ \RX KDYH
OLNHO\ FRPH DFURVV.QLJKW¶VZRUN LQ DFDGHPLF MRXUQDOV
such as Nature Communications &RRN HW DO  DQG
Journal of Glaciology .QLJKW HW DO  DQG LQ ERWK
ERRNVDQGHQF\FORSHGLDFKDSWHUV3UHVHQWO\KHLVDUHDGHU
LQ*HRJUDSK\DW.HHOH8QLYHUVLW\LQ6WDIIRUGVKLUH8QLWHG
.LQJGRPDQG OLYHVQHDU:KLWFKXUFK DSSURSULDWHO\ RQ D
glacial moraine. 
Glacier LVDFRQWULEXWLRQWRWKHReaktion Earth Series, 
D VHULHV RI ERRNV DERXW QDWXUDO SKHQRPHQD ZULWWHQ E\
SDVVLRQDWHH[SHUWVWKURXJKEOHQGLQJWKHOHQVHVRIKLVWRU\
FXOWXUH DQG VFLHQFH 7KH ERRN VWDUWV ZLWK DQ RYHUYLHZ
RI VFLHQWLILF FXOWXUDO DQG DUWLVWLF ZD\V RI WKLQNLQJ
DERXWJODFLHUVDQGWKHUROHVJODFLHUVSOD\ LQKXPDQOLYHV
&KDSWHU  7KLV LV IROORZHG E\ FKDSWHUV RQ WKH VFLHQFH
RI JODFLHU IRUPDWLRQ DQG SK\VLFV RI WKHLU PRYHPHQW
&KDSWHU  WKH (DUWK¶V KLVWRU\ RI FOLPDWH FKDQJH DQG
JODFLDWLRQ &KDSWHU  DQG D KLVWRU\ RI WKH UHVHDUFK DQG
VFLHQFH RQ JODFLHUV &KDSWHU  7KH VWRU\ FRQWLQXHV DV
.QLJKWZHDYHVWKHUROHVRIJODFLHUVLQWKH(DUWK¶VFOLPDWH
V\VWHP &KDSWHU  DQG HFRQRP\ &KDSWHU  6HYHUDO
FKDSWHUV GHOYH LQWR WKH UHSUHVHQWDWLRQ RI JODFLHUV LQ DUW




7KLV ERRN H[HPSOLILHV .QLJKW¶V DELOLW\ WR H[SODLQ
FRPSOH[ LGHDVZLWKHDVHDQGVLPSOLFLW\.QLJKW¶VZULWLQJ
PDNHV WKHERRNDFFHVVLEOH WRDZLGH UDQJHRIDXGLHQFHV
WR WKHJODFLRORJLVW WKHERRNRIIHUVDGLPHQVLRQRIVHHLQJ
JODFLHUV WKURXJK WKH DUWLVWLF DQG FXOWXUDO OHQVHV WR WKH
FDVXDO UHDGHU LWRIIHUV WKHEDFNJURXQG WRXQGHUVWDQG WKH
VFLHQWL¿FVLJQL¿FDQFHRIJODFLHUV,SDUWLFXODUO\DSSUHFLDWH
WKH FRQFLVH VXPPDU\RI WKH(DUWK¶V FOLPDWHKLVWRU\7KH
WKHRULHVEHKLQGWKHKLVWRU\RIFOLPDWHDQGLWVUHFRQVWUXFWLRQ
FDQ EH FRPSOLFDWHG EXW .QLJKW¶V H[SODQDWLRQ LV RQH RI
WKHFOHDUHVW ,KDYHFRPHDFURVV LQZULWLQJ+LVH[WHQVLYH
NQRZOHGJH DQG H[SHULHQFH DUH VXSSOHPHQWHG ZLWK
UHIHUHQFHVWRZRUNVE\RWKHUJODFLRORJLVWVDQGDUWLVWVIURP
DURXQGWKHZRUOG.QLJKWLVXQGRXEWHGO\DQH[SHUWLQWKH
VXEMHFW PDWWHU DQG NQRZV KLV ¿HOG SURIRXQGO\ , FDQQRW
WKLQNRIDEHWWHUSHUVRQWRWHOODKROLVWLFVWRU\RIJODFLHUV
Glacier WDNHV WKH UHDGHU RQ D JOREDO WRXU ZLWK
SKRWRJUDSKVH[DPSOHVRIJODFLHUVDQGVWRULHVIURPQRUWK
WR VRXWK DQGHYHU\ZKHUH LQEHWZHHQ2QHRI WKHXQLTXH
TXDOLWLHVRIJODFLHUVLVWKDWWKH\RFFXULQWKHZRUOG¶VWURSLFDO
DQG PLGODWLWXGH UHJLRQV DW KLJK HOHYDWLRQV ZKLFK PD\
QRWEH LQWXLWLYHNQRZOHGJH WRHYHU\RQH7KHPLGODWLWXGH
PRXQWDLQ JODFLHUV DUH DW JUHDWHVW ULVN RI DFFHOHUDWHG
PHOWLQJ DQG SRVLQJ DVVRFLDWHG WKUHDWV WR FRPPXQLWLHV
GRZQVWUHDPRIWKHPLQFOXGLQJÀRRGLQJLQWKHVKRUWWHUP
DQGZDWHU VKRUWDJH LQ WKH ORQJWHUP 7KH ERRN LV ¿OOHG




2QH RI P\ IDYRXULWH DVSHFWV RI WKLV ERRN LV WKH
SKRWRJUDSKV DQG DUW LQFOXGHG RQ QHDUO\ HYHU\ SDJH7KH
ERRNFRQWDLQVLOOXVWUDWLRQVZLWKLQFRORXU7KHWZR
SDJHVSUHDGVRIJODFLHUVDQGODQGVFDSHVDUHFDSWLYDWLQJDQG
DZHOFRPH RSSRUWXQLW\ WR EUHDN IURP UHDGLQJ LPPHUVH





are reading and seeing.
$V D JODFLRORJLVW , KDYH H[WHQVLYH NQRZOHGJH RI WKH
VFLHQFHRIJODFLHUVWKHGLVFXVVLRQRQWKHUROHRIJODFLHUVLQ
QDWXUHDUWDQGFXOWXUHZDVOHVVIDPLOLDUWRPHDQGFDSWXUHG











*ODFLHUV PHDQ GLIIHUHQW WKLQJV WR GLIIHUHQW SHRSOH
7KH\DUHXQLYHUVDOO\LPSRUWDQWZKHWKHUWKH\KDYHVKDSHG
WKHODQG\RXOLYHRQDUHDVRXUFHRIZDWHUWR\RXUWDSRU
SURYLGH \RX ZLWK D SODFH IRU DGYHQWXUH DQG JURXQGLQJ
³*ODFLHUVKDYHEHFRPHV\PEROVERWKRISULVWLQHZLOGHUQHVV
DQG RI KXPDQLQGXFHG HQYLURQPHQWDO FKDQJH 7KLV LV
UHÀHFWHG LQ WKHZD\JODFLHUVDUH WUHDWHG LQDUW DVZHOODV
LQ VFLHQFH´ S  3HWHU .QLJKWPDVWHUIXOO\ EOXUV WKH






5,  7KH HPSLULFDO EDVLV IRUPRGHOOLQJ JODFLDO HURVLRQ
UDWHV1DWXUH&RPPXQLFDWLRQV
&UXLNVKDQN -  'R JODFLHUV OLVWHQ" /RFDO NQRZOHGJH
FRORQLDOHQFRXQWHUVDQGVRFLDOLPDJLQDWLRQ9DQFRXYHU8%&
Press. 
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5RELQVRQ =3  'LVFKDUJH RI GHEULV IURP LFH DW WKH
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